Searching PAJ 



1/2 V 



PATENT ABSTRACTS OF JAPAN 



(51)Int.CI. 



(1 1 publication number : 06-2241 53 

(43)Date of publication of application : 12.08.1994 



H01L 21/302 
C23F 4/00 



(21 Application number : 05-271733 
(22)Date of filing : 29.10.1993 



(71 Applicant : INTERN ATL BUSINESS MACH CORP <IBM> 
(72)Inventor : JENG SHWU-JEN 

NATZLE WESLEY C 

YU CHEN FAN 



(30)Priority 

Priority number : 92 973380 Priority date : 09.1 1.1992 Priority country : US 



(54) ETCHING METHOD AND DEVICE 

(57)Abstract: 

PURPOSE: To accurately etch a layer of required thickness on a 
substrate by controlling the thickness, composition and duration time or 
surface residence time of a condensed reactant film. 
CONSTITUTION: A reactant supply source 40 distributes a reactant 
through an aperture 41 . At the time of collision with a cooled substrate 
48 or a microbalance 49, led reactant molecules are condensed, and a 
condensed layer 50 of HF and NH3 is formed. After completing the 
reaction, the temperature of the substrate 48 is raised by a heater 55 to 
accelerate the evaporation of an excessive reactant and reaction to a 
layer to be etched. On the other hand, a control device 58 monitors the \ 
temperature of an wafer by a sensor 56, controls the temperature and 
monitors a signal from the microbalance 49. The control device 58 
detects the temperature of the supply source 40 by a sensor 57, 
controls a heater 47 and changes the pressure of a reactant in the 
supply source 40. The thickness of the condensed film 50 is controlled 
by a shutter 59. Consequently, the degree of etching reaction can be 
accurately controlled. 
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CTSi^n*. fc*V>«. #j$88«HF*fcteNH s 

x©nt?&£a-r tt&stew;:, s>*gs 

?*>A|*3©|EE;*jte. «iiB2 1at#2 5. 2 6, 

27, 10, 11, 12. 2 8 tommz&vxmsiz 

S8, *5,i;tfffi«£;lraiS&bT. SB (2 2ftV>L2 3t;) 

1 ^<Djj7>m&&mmi3*xtHmfs±.\zisa%ti'3.<7V k 

->ol59F3 7©MS«rl£«UilS-r^*I«l««2 1 a 

7 #&xfum-t 3 8 « 1 •o<r>U7,umm<r>^><Die.n 

fc^UTi&Sa*, -r^TCDE«f»r, fWftlgB2 1 aTfW 



#M¥6- 2 2 4 1 5 3 

12 

xzz.£wv&z>. mm^S2 1 a\t^y>/^mM±> 

1J-3 lfcJ:oT^'V>/t(Dtaai*S«U k— * 1 6"v 
©aUSIUTilSSWtS. MWSB2 lalt £ 
x-A/«8fiTA,r^Ba^E:i* 3 2 fcioTtfx-A 
1 4:}3«fctfBfiTA>l/7i/2 0©Bg£i£«U t-* 1 

7 * &xmmm&# 3 3 'N©&iK£ai;TBg£fiiijflrt 
B.fo®<Dmxmzn&&>zf \zmvz 

#28 tfHV>TV>S#>BCTV>S*lCJ&i;T 2 :3©iHE 

[0 0 4 1] 2. NH.^i^HF©*A 
Kjfc$i©i*Al$fc:K£#>:/lcai;5#2 8)0*S!V>T^ 
5. SB 1 OlSs^E- HK"3l»TilWr*. K*jSE»2 3 \Z 
HFS3fe»l> K-)i5g§2 4fcNH»*^-f^. &lr>-? 
#1 lfcitfi 2&R^fc*>offlatc:M<. HlfcW?- 

1 4, #S«BTA/t^2 0. &&Tfm6L-?V>V2 1 
±t?S«i-r-5. C©ii§r, NHs.fcitfHFOTff^te? 
x— Al 4©BJfT©s55^JE<fcOS5<. LfctfoTBIS 
§1 SfttiMratU Xy^>^-r^BC5^ffit©SJS 

#2 8*«BBlr>Tlr»»OT?. MftmOM&R-? 

HF &&ZfNH 3 Wmtil-2tlZ\Z-2tLTW&mi 5©J3 
NHj^TI^I, »iflSn?>. 9^>A*I*3©<£^ 

mm «p ©s&«3 ifttt + ©e£<8j ©£&«s/ms c & 
Rfcssnsxy^ysnfcJioste, s«bs, 
K&®«i©mj«*<ktf»tti$iwcfttf-r*. R&ssna 
SK^efc&trrgBtctt, sisss-cros^©?^ 
ee, ^^>Ac#A$n^K*&«ij©a. ^>if>^a 
s, K&4&£i^>ysnsji©E£©asa*2s>-&. 
cne>©SHtt-r^T, sifflSBtioTiiis-rsjit 

[0 0 4 2] #Xftj^#giJ*fcfc^TV>S©T. K# 

B«T©#aftJtf£#liIiiBfc:fct), HFtNH,©W 

[0 0 4 3] 3. HF/HjOOIA 

©#2 8*tKCT^«. »iaS82 2\ZH*OM§3.*l6m 
L, »)IES2 3trHF&^»b. &V>T# 1 0 fc«fctfl 

t;*smBT^r;^2 o±-cEjfc*&a*®tgbT, sag/g 

15SMt5. C©«Sgtt, 5 1 ^>A , f«3©JEE**t | i7x 
-A 1 4©mST©EJS'&©^JEElC|$TT5i:TJ!8 
<. ^x-Aiaadto-CkO^^^HTHF^i^H, 
0*®AT-5«-&©«t'5{C. ®iffilS^^©<i:#tt, « 

5^©i-^T©s^^s^-r«>^T, 

2 8*t^^^Y>A*l 3©rt^*t#ttJ$n-5*T?, S 

^•v >a' i 3 moKfemmmm 1 5 ©s^tx^-r 
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tt. 3fci*A2n£HF©Sl;:J:oTife5££ 
Bf JSESS 2 3 SfS^SlU *28 1 1 & 

[0 0 4 4] 4. ffiEEX^>£fffl©8B:fe<kt££*fc 

[0 0 4 5] mMiS4 0$, «7-/fc7 , > ; ex? 
S. Kfci»#f&ilg4 0tt, 7A-^r 4 1 SiICTEJS 

JRJSWflWTVt-^ir 4 1 a»£S«4 8 CM* 
dTCKMaifr (0@ft^L3IU) m&Vt3.^£5\Z-\- 
»Kfi<ZloTM. HP«4 4tf»&^r>/t4 2«* 

Ha«4 6*»&?*>/t4 5«Mtr*CfcfcJ: 

an/ts«4 8s&K«fix^/u4 9\zm&-rztm 

USLT, HFt.ktfNHiCSffilSOSMn. s 
«4 8:fc<kt«&STA/£^4 9ttV'}>h5 l\Z&Dtt 

ttzfrx^z. R&toft^^ft&tzt&w&iz&E 

fta«4 8©iaStt. ft^^iSE*©t#fw^S^:fi 30 
g«fcDev>„ #5 2**, ^5 3*Sj:tm5 4£jiS#& 

©s&nsraagfi-r*. ?tw?4 sojE^*te^©T, a 

;Mi. «ffi±TE£4&#|g^SB5fclRofct>©r* 

•a. unrau i^itttNHiMr/HFm. 

fi&&©H 2 0£#'5;:4:£^l/TV>-5< > H 2 Ote^-v> 

IHfllttB5 8MU -fc>1J-5 6T^x-Ai&&£&SiU 

W£E5 8»<. «fiTA/lM/4 9<I^*8£»U *fc-t 
>1f5 7t?9 1 Y>A*©iaai^ft]Lk-^4 7Sr«ffllT 
-5 Z £\Z£-z> T^* >A*4 0 fiKDfcffcVaO&tl&MXZ 
ZtWegZ. &J8BI5 0©JP3«, ->t-^5 9TSI 

[0 0 4 6] 9"t >A*4 0 JcH#©ttfc> 



#68*1*6-2 2 4 1 5 3 

[0047] mi 

> h*^^^K#tt-^CC©X73.->?3 > • "fe^S: 
#Af5. fiy-WtT^X^Aj^S©?^*, -fe^S: 
Sp^S^X^y h©cf'L>fca&5ttg4. 5mm»AS 

WU • 3H>^T?#>fc!>^nS^U3> • £x 

-A - H— ■ ^>^-5 i V>A , ±fc3tD#^e.tl-5. 17 

a.-p3> - ±Mi7 5U^h9 5X:\zta^n, My 

V it7 &frt><Dm%,\t. -3 5 , C©'7x-A± 
7?#?J2 O^MgfiSSn*. S7^-fb7> ; E^AttX7 

©ffljfctt#£$ni\ *5-ee.<-fb^Si&WNHsF 2 Ttt 
Cx-a«i 0#Ml;:*?ttT5fc^bi 5"CKlin 

-T*SlgSi»©M^tt. Hlfrfc©]gS8»:: .£**>©•?& 
$31 6 0 0#©R$jftT;Dnf!&£IB&U&^ £&#>© 
S«m£j2 0 0 0f*)gjB-r-5£TiH<. £©&. 

mm 3 0 sHB&assn, 1 0 #ra©ira8Mt©s«© 3 # 

»«J;Ot)-r75McfiVi. fc-tffcS. S 1 0 2J Rfc£j£<&£ 
^trlitti 4t:©D->^Uiaat?tt}»^tt*^^^&T? 

[0 0 4 8] Efi«, *«J1 0^t,iU9 WW©Jg£iBEET, 
A^HCST-f»C, UHV^ffl5J-#f^Y>A-(C>?x-AS 

[0 0 4 9] ©^^-S^l^^-AtrfettSXy^^ 

z\<Dnmm<Di£mt£®WL\t. wBR&mo&tffiiflRto 
>/N*rt©flB©t*©^ffl©iasj; K> 'b&^mm\z&& 

£><D?'<T<D% z J-*iBm±.1tmzWgZ'&Z> Z. ttPV 
^©^i?-A-C«, ^-fr>A , F«3©^X©iE.^t, S 

^«&*^tr«ffiK©iS«©Wfcitg5©IIIffi*iabS. £x 
— a • T^>h©s*i6i«is«i!i&iis©ja«cfcDt>e^ 

t, -^x-A • 7-7> Mi;#^f 

n^zit^abs. z.o>mz> ^tss.^m^samv^.mv 
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[0 0 5 0] BIM> *#WCBBI9ii<i:t;E3l OS#Sg 
^£?r3;fc*©#$L^eea^$nTV>*. $S13 
8§1 3 4tt, &yyft.7> : £=.<5&e)±.j3lZ&5m$L\Z 

fm. &«*f 1 3 8 kfflW2tiz>miMw&~>3.7'y h 

1 3 7««^B 12 1a tlCioTfrfcn^. 
»i. &@*fl 3 8£&§§1 3 4 »CI&»D 

*. ^V^Al 1 3<Dm*t-# 1 1 6*^*, g©S 
«J$*#81 3 4CDia««±tC»^$n?>«t5KttoT^ 
•5. fmm\Z^X. ->a7<?Hl3 9imi-A 
■Y^>H21 ©#«5a-©SStt, £88 1 3 4 £0* 

-ai i 4©£t>s©&ffi«k9*>4£v>i&&fcsmsn a? 

•5. 8&«*fl3 1, 1 3 2, 1 3 8, :|3,fctffWffl>gB 1 

2 1 a*i3I9JfciI&£««-r-&. £x— A 1 1 4©*HB 

5 2fflg©=K*fcy-'f5jt*<SSaUTV>£. «t>1ffl¥^a 
te^E-HTtt. »i-Al 14, li^yfcTV^X^A 

§si3 4, 1 3 tt-r^T^iaTSfes. 

SH&#1 2 5 tSBf^l 1 0*BI<. «7yfl:7>*X 
<^AA>?)©HF*<J:rXNH8T?5 1 V>A*l 1 3£;faBL 

<, 130 »c«tt>T^msn«. e^fE* 

X, ^x-A^i^^WN'di-r^TI^UiaSOttSgT 

*f?x-A©iaST<DS«fBE*£tTT»-SA^I3, SfS 
ttK^Uv-A©Si-rab.5 (eTFcSiSi'XxA© 
ifcip3£#BB£n&^) . #1 10£S!V>fc&, ?x-A 

1 1 4 ©gas-Li, zimit^m-vmrn^nrc^ms. 40 

XAjZf/v (QCM) <z>&m±\z, s^t&s^-ti, 
*^g«T©^i 1 5*tK^sns. H 2 OSJiS£j* 
%#£fi£<Brfi^ e.jawbT^-fr >rtto&<D%#;*i§a.wz 

n&QCMi 2 o©Ka^*tJrat-TVK. #110*3«fc 



#M¥6-2 2 4 1 5 3 

iff 

#B!ftflFS85 0 3 0 3 1 9^tttJtR8Wfc) £j££j&|!j 

3g*tXs;9 1 >^nytilt&QCMl 2 0j^&©<3^ 
*^bT^St^I»Sfil 2 1 aOTIStSt. #1 1 
oatgai;, #1 2 8*<K£, ^V>A'l 1 6<D»SLi>m 
S&T'S. JE*^E-^ 1 3 OfcffifflUT. SiS^©BlS 
*fcilS^JE*fc<k^T?v >A- WC£#?JgKfc«JI!§ 

A'©^a*tMJ6UT'fe5 1 ^>A|*}e5©JE*(4-rOt«|S* 
TbfcV>. *gfc^Ejfc&l£©Bt;g*l;:R& 

bfc::t^QCMJC«toT^$n2.Bljltt^afe«. ->x 
-Al 1 4 *Jra3lftU, £.j8.®m&Etigt<lk%fzib\z, m 
foG 14 0 ©ft8B£«31T£i&&e3J85#©ia«£ 10 0 

"cia < tc±tfs. =e-^ i 3 o \z£-DTmfe2nmw& 
mi 2 1 atcsie.n*ffi*K, ©&»*±#t 
ff**ts$T-rst, awiiaTU iWiiBl 2 1 

m&tz\**ti&t>?fr\z±®zmzr'-Fvfz. hqxsf* 
©^x-AS5toau gfbv^x-A&^x-r-scii 

[0 0 5 1] W5E©«fc5C, HS67fta©TEOS*5^Uf 
^-K^y-f fH£&*-r-5 EJ££(£«3© 

jfc©ffl&££>t. &-5V>KlHF<hNH a ©ifc&&iEl-£ 
^i(CiO. Xy?>^n-5-^fc^'fSf5©a*MfflI 
•T^^t^T^So Mfiil 2 1 att, fi7-yrt;7> 
^-^AS*fe©«aS4!M«|-r-5->3.7'>H 1 3 7©fi 
aSTtf^Ct^T^T, jJ»"3H*.*l 4 0rt£fl^T5 
^^^©fflJI^Ttfs-tCioT. jf^;^i 2 i 
ic3ttif*tte.nfe , >x-Ai 1 4©iaasTtf^:: 1 i:** 
ta«&±H r 5i:tt>-c#5. ^©« 

sjs«j©)Si«s«»&©©ja«*^ Kfctommzisz 
s n^te© fc ^ i$> -5^a©ias J: o e < m& * ns © 

i^. iasfiifflivx^Afc^viTiftK-r^. #i i 2*11 

^l¥^ei 2 1 al;iot#l 2 7&i9SbT, ^ 
181 3 6A^HF*X£*A«t, BE*^^ 1 3 0 K 
«fc^T^Si©EE*±#A^a3n**T::©^X«A* 

[0 0 5 2] Sifiga7-/^7> ; EX'?A©ftDtCte©S 
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6-2241 53 



17 



18 



<&J 1^- A © $ $ <k 5 \ZT.m *RiET £ £ t **T 

[0 0 5 3] TctX\Z. -aSWiJig^X^ATtt, #1 
2 8£^£l::KU£©a*ffl8!Sfc*£a*&&. -£-©<fc5ft 
ya7fM 3 7, #S134. ya^F 1 3 
9, *W?t>mi6S, -Ji-AlUOiSJ; 10 

K>m^mmztam-^t»&^fi^tifl$)^ #128 
wt*&aiu 3 4*ta^bT. miji±ifx&nmio\zm. 

T. bA^Lv *S8Wl*. §»BEtj©1 0#©lfc^L-2 
0#©l©JE:*JTS!lfrrs. «$&jgl3 4^ 

>A*rt* 1 2 8^ffiRW»CSSn?). #1 

[0 0 5 4] il3«. *«W©^JSCTTStR±»C#ft 

[0 0 5 5] iB&fWIiv'T.^A 
Sft^IWv'XT-Att, ^x-A©^ffi£, £Jfc#l#X<i: 

»fc, >7x-A£-4 ofcULi 0 o < c©«HT&iPi' 

SJH|3j«l»r«2t3«7x-X^ 
I17i-XTIi, ^i-AitioO'Ci^fi 

<c, mit®>me>5.j&&&z : £>. a52 7i-XTfii ?x 
—/\tfl 1 0 orjft^canf&sn, t«ii*'»isn 
■s. iag««-y— tau-i'i 5 oa>5©te#«, an 40 
7x-x©<£iii;:ftui£ns. g5^i^ep©*r6nc^n 
5„ #15 2*iBi;-5t. mm*#i 5 isi^t. 

HWOW 1 5 5 CiiiEAT*. l*3fl!lR'L>^ 15 511 <?x 
—A 114 ©g-HJfl-jfi©, '?7>M21ffl 

mmfo'g 1 4 o \zmz>. s e.»c, ^ >A*©g 157* 
aa&u u-* 1 50 km*. ^©7 

x-XT?tt, k-?*£ifc#8itJWIiaLfcV>©T, (WW 
iil2 1 afci^T-f >5-f > • 1 5 4JC«*& 



1 1 4©it&£ 1 0 o < cifi<tc±tf> ;in£t&«Mi 5 
sTgsa-r-s&g****. «s?sei 2 l a##l 5 1 

SKU> #15 2£M<©T, 8Sm*. «?>#15 3£ 
SiibT*^. -f>7-f>-t-^15 4SliLfi:[t 
n«fc i«ttl 5 6£&fflLT> fc-^l 

5 4*ve,ttf£is#©ia«£gsrr5. f&nn^fii 2 1 a 

tt-f > • t-* 1 5 4 fc[$;[)Jl$n£S*S:fig 
U fc-SWii&Dtfl 5 3 &aSS5S*liS-r<5. C© 

gsistt. 1 5 6 izzirmfet* nzmtw 1 0 0 

[0 0 5 6] fflgt*-* 

2 ^©^n* -7j©as 
sia±©i^*iftwr5^<?:*tT^. -(&*©«««, 

5. ^asK^^^ffltfe'&ttt. 7ooa*s&©j9 
$©ne*^aT#Sif53?*^-5. e©*&*t 

Ajawzvw*, nm®ytm j p&m\zm&-tzmsiv- 
j*%3kwmz&tm-vz. mof&mz'&tio. te©isas 

@fc&fflT£S. JEETJ^^tt, Bl«fLT»fflt;:A£l£ 
Ztifi-VZ*. »»ffl-5UhMT?«fflT 
S-5tt«©ffi7J-fe>1?-*W*L,^. L*>U ^*>A*£ 

V >A(*U©ffi7jaflS*«iffl-rs Z. iz *>T?i*£. 
[0 0 5 7] 'neffl^-^IJ- ^ftfTIyf^i' 
©f&HUKS&O. KSI£l^-AT?NH 8 *i 
«fcr/HFT?S 1 O^Xy^mtl?. £j&8H8l© 
S«. ly^>^3n£=Kft^Sg©SK:ft0!|-rs. 
z\ ©^«^B±T<ftWT5 ^ t dtTfir, KJi&ttWfflSe 

fATH S»©Wi&**S-T5 2:t*^^. Bg©©^ 
^k*t«itinf#, L1t&r>TmW&m\Z£-oTKfeV!l<!)TE 

Sfil/fcQCMH S10j®aM«llinrtA«T? 
UTS. 

[0 0 5 8] BJ^UTaffitCAS^©*^^ ?i-> 

A*rtffl5© zz.fr \z*Eumtfimm vT^u^frzsfrz 
fc, -r-«T©*jS4&^iBi«sns«t5^«iiE-rsjit 

[0 0 5 9] IS»TA/tM/©&ffl 

zK©^asT^tx^ (qcm) ©ie»#«. usswpittw 

ifc 5 vmiEA^ 6.f|7J&#5. «M«8±©»lSSfi^tt» 
[0 0 6 0] 07tt, HF^JXtNH 3 7i7.©il-&iKl^ 
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&H¥6-2 2 4 1 5 3 



19 



20 



fttt^f. »^1 0^C92~3iJ--f i7;pigftT?*3gb* 

T=(N,d,/df f,)t(l/7tZ) tan- 
[0 0 6 2] ±5£T, N q ttzKftTtt 1 . 6 6 8X 1 0 
13 Hz -A. d,«5^©«ffi. d.ttfJ*K©SS. f 10 

z tt*S£{<h&lg©»f > bT-3<>X© 
JtT?a&s. 7t.&±<Dm*^tlsTxny*t<nfts \ o 
,&©T> 5£ (l) T?tt> iSHi/'Jn^oztti. 07 
£?Sgte2. 2 g/cm'ifettffln. »V>Ji£fctiZ 
atiKifin»£. 0 rt©5£« (f g-f c) /f st 

Jl^B^ftT^^A&ftttl 2tli 2^>©fE» a? 
©*§.SlJP© , t'M©2. 0 8g/cm'tH5I£tfflt 

s. s i o 2 «Sitga©ift#«Sctt. SlO^ttO. 5 

6 5 A/Hz. l7yfc7>t=^ATH 0. 83A 
/II z. ^**7;k*n^r-f KT>^CA-C«0. 6 
0A/HzT?&£>. 

[0 0 6 3] £fc©8££&4fc©)gffi*;fctt©S#&£ 

x743£tmF£j£&©^#M&®£LTx:7:i-S>3 

[0 0 6 4] H7©Baft«K*-rQCMiH«lft©»il> 

A/^t*5£-rsc:tAtT$*. SidSBQCM 
£, 18. 3'CT6»MS&B1 0 0*CT2 O^WC© 

EJta»:7?y**ESTfci*. S»»©£ft;tt-en-e 
niHz*m&ii3Hz*ia-e»5. cw*. 

[0 0 6 5] #3£©31iiC^*;SnSt)©T7»ft:V»*t, 50 



TVS. 

[0 0 6 1] *MlTA;tW<ft*ffllT, 9k*H. EL 

mm. &&rsw3kanits i o 2 jf©#3*;fcje>-5. si 

£5. iiaaSftJSctft»«J9K«-r*M 1 l l e rtB 
o 1 e f ©#BiC©#>8/t-^a>*5*:fc*-r. 
[»l] 

*(Z t an[»(f«-f«)/f.])l 

1 w 5 MRettT « 2 o©SiW*t bj treats* t« 
£-T5. I^>©ift9,tt, WfllcioT. $m\Zt&Vi*R 
««&©»«**, StffiK^«k0t>{sr*ff'fcli-rt^5t>© 
Tab*. fti3)QCM±^]&ffiLfc7> ; E:X7i5<fctfHF 

o»ittfi2 6^/iT*D> cnfcttu tn&sn 

fcQCM fc Sfc 5gU*KJfc#J© 7 ^yi' X©«)£*:)MB 

*»*»jc«£flsT*. sa©ssi«^©s»tt, 

ftS, ffite*£«§£*W*>©i6#T£|nJSX*.T, St 

uo©^^t*s«-r-5A^-c*5. iiF&^fc^-rs 

MyyikTltJM t>HF r^sna. HF 
2 -tt, S I Oj IC^L/THF©i»5f&©RJIfi;ttS^-r 
*. *fl-###*TT?tt. T^X^tHF^tfSHeJl 
CHFr^WStlS. HF£NH.£-£ir®iJ8l8fc:fc 

[0066] mm®&m<Dtim\z&zxy7>>f<D®® 

i7A£fiK<iaj©iI£te-pT> =K^-f3S»c»TSHF© 

sucT^-TiH f #x©atrffi#a> snfc]©jps 

©£j£«&?p!WBj£$ ft* £ ^©ziBIY^'f *©S^itffi 

«s*fctti^*-rs£> s*ttsfMwr-5±t7©^^«j 
©&»£&<-f ctat-e^-s. Siffie^ffifflUT^H© 

S«tt«ilffll-r-5^tt, HF£7>^7©««I^ 

r © h f t - m<t t< moK&&.n-<D % \z *> mm -c ^ 
*. 

[0 0 6 7] *ffi±lC3U&!&©@ftJfrtt}Bj£3n£<!: 
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[0 0 6 8] ^ffi±fcSiS^*«^#fei"2>t» S i 
OjJItC#T5HF©RJ&©fW?Pa J |n]±"$"-5. HFS* 

om2&m-r\z-z>nx, hf t s i o 2 ©KiE;©>8£a* 

&m-rz&&<Dmi]\z£r>Tj<.$<fflmt<nz>. 012 

19 t e o s bm;^©**^ < KJtrr 5 c t #93 €> 

H*oS^tt»cJ;-3Tffilffli$n.5#e.T?a&^. SQ7 0A 
»c3ibfc&«. £j&^Ji**a5E&&©ttii«$flM 

[0 0 6 91 Rfo®a>&m<Ri&m&*:M®.-rz><D\z& 

£a*-t?#5. g basks jp£*>. Rt&wias&iE^stw 

ffli&Ej&j?sa*t$<&5. £©#8i©SE8itt, myyfc 
T>*-oj*frc><Dmmm§s.<DWL=i L <Dm\zHftm%TT 

©&Aga?i^ist<*£nfcv> ji t t?*5. 
[0070] -Kfl:^<^B«tt)±ic*-5 
#x©H£NHs©tt#s££*.£::£K:J:D. xy?> 

FtNH,(OJt*=&2EA-5:itCJ:D. &B#fcHF©ii 
©©PSfr'E., myyVcTy^—Vl* (HF : NH 3 = 
2) Tj^n^JPSiTOXyg^^jfS&^iitdt 

[0 0 7 1] HI tC^bjfca^OT^^-y h£g/W& 

\ztifi^^n><omz»^.iy^mt, £.nsiMmfm&®. 
[0072] m&mfrmoim 

•fte.t)*>. S 1 Oi + 4HF = S 1 F4 + 2H2OT& 
■5. L^U Si Fat igSSKiftttiSnSWTMift 

(NH4) 2 S i F«££fKT-5. ^^rli- 
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*Kf&©ffij^feK#a<llil«LT. g»!i»J&U OlHzM 

7 «*: H F CDJ?$»=P A©@© 5 ^ 8 4 AoSJCfcffl^-T 
-5. 0702 0 0 0 fM*ttifi©«/hlRft»BU 8 7 0 0 

AoiosiBfcffiMs-r*. 1 0 cctcm^-rst, 

10 3Hz iS^-r Cin«- 5 8 A©n^b^r 

jmomazm^rz. 

[0 0 7 3] fi&£f£&©#^£-£tr>U □>©&&» 
X^?hM0 8l;^t. S14 7. 8 5, 3 3. 4 
8, 8 6, 4 9. &£tt8 HZ&tfZV-VOmm&W 

F^S^SISn*. I18S, 8 6, 8 711 HS2 
8, 2 9. 3 0Ov'Un>|^tt7n^*-g-tJS i F. + 7i>e 
£U. SS4 7. 4 8, 4 9BS1 F**&£i;. Sta 
3 3BS iFi**T?»5. cne©^B5l»X^^ h)V 

a&#*rr -states i F*tfmm-£nz>z.t£.®&i,T 

7)V* u >r^ WL7 - V n^ixl&Sr^S 

»ci^jgg!)a©iijina©2feTft*. £j£#ui 

[0 0 7 4] #&9!©#filfct§a88l 

E.i3\zmrztm 

nici?iof*tte.nfeg L v>>' , 5i*3Txy9 i >^x@sfT5 

Eii^*^rRjtt^».5fc«), yy9%v Yts^m-mz^x 
e,n. &5W*^x-/N±©its7x^hJt©«jsats 
arss. 3«±fctt5gan£Ri£«!j©aai, 
ti^*$ ns x v 9- >sfft&s<Dmtfiigsm\zMwr'% 
^„ ciwawftii&iiSA^iiinTx-y^^^-r^fr^x- 

/\©gffil£«^-r 5SJ5t07 7 y f XBISIWWKl&ft; 
•ar-T. SJS9 1 +>/ , <rt©^X^K©»^tt«toT^Vi 
^S=£Stt^;^©T. @3l:it>'t'yi'5 9, 

^T?w<it»c«t^T#sa*^s«c»iffln?fr^. 

v-x, jS*jS^tf-i»as. isfctt^x-At©^-? 
h t ^ f«^*ie - twn-r 2.^«<bs©#«&« t -r 

[0075] m&\zm? zmm 
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\zmm-r z t» < •jfronmfztmizi^Tm*-*. 
[0076] E.fevs<Dmm&&mmtmzi%M?z><D 

-ie©fi£T©aiEtt*WT?&5. s 

5) . ^fcji^wjn&fc^m-cfco. iiji^-Hcini 

©^steffii"*^©^*'?©^^^*. 
««tt-^, st^un^s. • t-*, -f 

[0 0 7 7] %5 lOOS^bViSte^-KtJv WlSKO 
raSSS&gtbftl^-FTfcS. ^©HFtNH. 

\t, «ji©Sffi<iS*<5 CC&HL1 5 Ot0«BT*5 

rc«K^S^2)i5l'f )S«g7> ; ex7*5<fctfH 
FT=K<t*<3S&£l$*T£iI£a>5 OICft^Ll 0 0 

3 5t;ftV>b-4 5 Officii;*. fi7yfc7> 
^EX^A ••fe;P3»>^O^W©^«, tfx-A©, » 

^L&fStfHrB*?-*. o-»h;t/«fcDflSv>© 
i&S©£€f, Sff3!bfc®f9fC@»T5. #32fii©<k?)ii! 

v>5j£yKrm> <?x-A©ii££fl£<-r-5!&Kft*;fc5. 40 
[0 0 7 8] itfmmzwtzmm 

T, **«£#K:HK»fc^sns£*©l%fcS'fc i £ 

[0 0 7 9] 1$£©#*&i8i©«ajiLTtt, B»l7yft 
7>%n9A4>JIJK. HF, NH a, *5«fctfH 2 0©Jg 
HF. NHj, fc-fctfHaOWSiKWftJ&igU HF i 
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-7s 3 nfcN H . /Ha O ©JSi&ft df *t#tf 5 n 
3. *«n©JS«*fcH^»tfcffifflT#S„ fciAtf, 
^©ftDCT^ri-^&flM^* HF^ 
-X©4b^£S£(£fflLT. v<Ja>fi(^©te©SS^ 
^Kft^S^T-SCt^T^^. ^Sc©y 

4im±\z&f&2wt-mtt.f{m\t. HF^trssss 

ArtP6>©jf8^£-&tlHFj5S§UJ. y^VX^AS^trffi 

[0080] T^t-w • -f^-^^tra^tts&iig. 
E*&ims©fc#3!iiH.jw>< c t icesan 
R&mzMf&znzmfcz-stsT • 'f 

»S<t5lcS*5n^<, &flS®JEtfl-©Bt€:X 
y^>^U. T> ; tr:7*-&tl)Sll«8ifci3V*TS<H©K 
fS£*TVK^©*ttfb¥3Bi&a<<&-5. ttttSXy?- 

fci^.«> #Sg?>!©gfi*s«ktf#&K:«k^T, ^RSffi© 

[0 0 8 1] »*LV^^frtt*«&#?-*«yBUT 

[0 0 8 2] *gSiS«k^S^fflLT, S«©^ffi 

±c*-©«*fc«fi8^e*^^2.^iia^«ir*«kat« 
x-? j±<ommz ii-D T-> U n >#> e.Kfb'SiSI**^ t 

s i -F&^tsi&mmiimz. myyitr^-^^ 

n. flfi©fl:^fflT-5-n^e^^A.e.n5. 
[0083] ^^Lv^^is^rttsis^vwtrtcp- 

©>>x-A75<*bT»5^. %m%\Z\t. SJS?^>A* 
[0 0 84] 

c^w©s&*] *»m««j»t, x«y^>y-r^#sffi 

±©)&*8£l&«5©BI©ffiriL iPS. *«kt;^ffi)§«ERpW 
[BW©f8mttSiia] 

[01] ^afOfM'Jx-AO, lr>©^JC*^l 
[0 2] 7a-*-9&ffiX.1t§a.ViRfc®0>&1&m&®. 

ffl-rs. 5»^Bsx>y^>^-r5fc*©^*st5©se 

©MffiHT?S&-5. 
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[0 3] 2fcttmim&®£.&mi 

BlOTIEffifclyf >^£fT5fc«><Z>> #fSlP3O*iS0iJCD 



[0 5] HF L7>=E~7ff>m^T«titmm<D3Ly9- 

[0 6] R^«5s^x-Acajiic«iie-cir?)a«SJ«: 

[0 7] K4fc&r#8Lfc-><Jri>*ffi±<D7> ; &x7 
[08] 1 0 0 < Cjfi<TBi«LTglffifcX2), 

[09] KJ&%0)«2iJlTIE?gKX^>^T5;fc*<B 
gfi©ffiB<£HBIW0T&'5. 

[010] ^xW\ • V^>h:fc<fctfMWffi)>'X7 i A 
<DP8B0T<&S. 

[0ii] x/ty^-Kib^-f^sa^yfbT^^^ 

[012] S7yfc7>*-*A • -fcJKDitfJ&afcHi 
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Tfc&© t E o s J:r/l»-Kfl:^-f ^©i^f 
gWI5W©S»£LTjttfcL£0-C$>S. 

[013] ^^©mswcs^tc^ft-r^K**^ 

(TEOS) -Kft^-fSKDliTfc?). £ ©SCOTCH 
S 10 3 ©Jftf*0. I«tliv'U3>on?i65. #5 

[&#<&S19I] 

10 # 

13 ft y/% 

1 4 
1 5 
1 6 

1 8 

2 0 
2 1 



29 



2 la ««Pg@ 

22 mm 

2 9 BHHHEat:^ 

30 f-vynmh*.-* 

31 ^w-waa^* 

3 5 RfeVlJ 

3 7 Dnflv'i^'^F 

3 8 mstt>v 



[01] 



[02] 



2. 




O O 4 
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II 11 
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7C 

1-2 nTwr 
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m 



500 
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[07] 



5.940 
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[09] 




II 0] 



114 
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mi 2) 




(72)389!# ■JiXU-'y-'ti'l/ 

y< 112 



(72)»W« fi>-7r>-l- 
7* U #£*B10930. 

U-h 47 
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